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Abstract of corresponding document: WO03000609 
A method and device for manufacturing a 
preform for optical fibres through chemical 
deposition on a substrate for deposition arranged 
vertically is described, comprising a chemical 
deposition chamber including at least one 
gripping member rotatably mounted about an 
axis Z-Z and adapted to hold at least one end of 
at least one elongated element constituting a 
substrate for chemical deposition for the 
formation of a preform for optical fibres. The 
chamber includes, moreover, at least one burner 
which is mobile along a direction Z substantially 
parallel to said axis Z-Z and adapted to deposit, 
on said at least one elongated element, a 
chemical substance for the formation of a 
preform and at least one suction element for 
collecting exhaust chemical substances, said at 
least one suction element being arranged on the 
opposite side to said at least one burner with 
respect to said axis Z-Z and being mobile along 
said direction Z. Said at least one suction 
element is advantageously positioned at a 
different height (preferably lower) with respect to 
that of said at least one burner to optimise the 
fluid dynamic conditions inside the chemical 
deposition chamber. 
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The px-esent iinrantioa 
manufacturing a preform 
chemical deposition 



relates to 
for optical 
a substrate 



a device for 
fibres through, 
for d^x>sitian 



arranuod vertically. Horc specifically. the invention 
relates to a device for manufacturino one or more 
prefonos for optical fibres through a chemical deposition 
process on one or loore substrates for deposition arranged 
vertically. 



As known, the methods for raanufacturiag optical fibre 
basically convrise « first process of msRufactuxing a 
prefosn from glass and a successive process of drawing 
16 the optical fibre from the preform. 

The moat cooroon processes of aanufftcturlng prcforroa 
coa^rise one or more cJaemical depoaition stepa, through 
one or saore burners, of suitable chemical substances on a 
cylindrical support; the chenieel deposition substances 
20 typically coiqprlse silicon and genoanlum. which are 
deposited in the form of oxides (SiOa e OeOa). 

Wie processes of manufacturing preforms throu^ chcaical 
deposition known in the art comprise proceBses of the VAD 
(Vapor Axial Deposition) type and processes of the ovb 
25 (Outside Vapor Deposition) type. 

Typically, in vad type processes tho cylindrical support 
is held in a vertical position by a gripping iinid>er which 
operates on an upper end of the cylindrical support » the 
cylindrical support is made to turn upon itself so as to 
expose its entire surface to one or ruore burners which 
are housed near to the lower end of the support and in 
euch a position as to emit a flow of roactants along a 
direction which is Inclined at a predebemined angle. 
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typically lying btttween, 30'> and SO**, with respect to Uie 
longrittxdinal axis of the support. !Ae support ia then 
moved upwards so aa to allow substantially axial growth 
of the preform. 

5 In processes of the OVD type, on the o^her hand, the 
cylindrical 8un»rt is held in a .horisontel or vertical 
positi<in by a pair of gripping onEdbers t&lch operate on 
the opposite estds of the svqpport; the support is xoada t.o 
tuna upon itself so as to expose its entire surface to 

10 one or more burners mounted on a side of t;he suj^ort and 
in such, a position as to emit the flow of reactants along 
a direction vAilch is substantially perpendicular to the 
longitudinal axis of the support. Ttim burner, in 
particular, is mounted on a support structure equipped 

16 with a motorised driving meitiber which allows the rspeated 
movement: of the burner parallel to the ^llndrical 
support, so aa to allow a substeuitially radial growth of 
the preform along all the sections of the support. 

A typical process of the OVD type conwises the following 
20 steps. In a first stsp a substantially crylindrical glass 
prefoxn, called "core preform', is taanuf actured through 
deposition of the chemical substances on the cylindrical 
support: such a prefonn is named in such a way since it 
vLll create the core and « more internal portion of the 
25 cptieal fibre* s cladding. 

In a second atop, the cylindrical support is taken out of 
the core prefomt. freeing up a central hole in the 
prefom. 

Xn a third step, the core preform undergoes a process of 
30 desiccation and coxnpactlng in a furnace, during which 
suitabls snses (coaiprising, for example, Cl») are made to 
flow inside the central hols in order to eliminate the 
hydroxide ions {-OH) and the atoms of water present In 
the preform, thus obtaining a vitrified core preform 
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idilch exhibits a central holo having a snialler diameter 
than fchot of tho Initial prafom. 

m a fourth atep, after having created the vacuum ijislde 
the hole, the vitrified core preform is placed in a 
vertical furnace In which the stelting of a lower end o£ 
the preform itself la carried out. Such a molting causes 
the walls of the hole to collapse due to the veeuuas 
created Inside of it; the glase inat:erial coola down to 
form an elongated cylir.drical element of a prcdet errained 
dianster, %i^ch is pulled downwards by a suitable 
traetica device. Such an elongated cylindrical element la 
than cooled dotm further and cut trcmsversally at many 
equidistant points so as to form a plurality of elongated 
elentents, also Xnown as 'core rods*, typically having a 
length greater than 1 a and a diameter of betweea a 10 and 
30 nan. 



10 



Id a fifth step, each core rod Is used as a substrate for 
a further chenical deposition process (known as 
"overeleddlng') similar to that of the Cirst stop 

ZO discussed earlier. In porticuleur, on each core rod and 
through at least one buziter, a plurality of chemical 
substances are deposited (amongst ^rtUch, typically, there 
Is silicon oxlde> «Aich will then constitute the outer 
portion of the optical fibre's claddln?. At the end of 

26 the process a low-density £inal preform is ^>tained, from 
^diich the optical fibre will then bo drawn. Before the 
drawing, the low-dansity final preform is desiccated anA 
ccmsolidated with the same procedures seen In the third 
st^. in this way a vitrified final preform which is 

30 ready for the drawing process is obtained. 

Various devices ffor manufacturing a glass (core or final) 
preform for optical fibres through processes of the OVD 
type are known. Such devices typically conprise a 
chemical deposition chamber inside which are housed the 
35 gripping raesiberB of Che cylindrical support constituting 
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the chemical deposition s\ibstrate for the Connatton o£ 
the preform, a bumex which ia mobile parallel to the 
longitudinal axis of the cylixtdrlcal support, end a 
BuctioD hood positioned on the osteite sido to tho 
S burner with respect to the cylindrical support and 
adapted to collect and remove the particulate and the 
exhaust cheraical substances produced inside the chamber 

during the chemical deposition. |Q 

J9 11.1338 discloses a device tor manufacturing a preEoxn 
10 £or optical fibres through an OVD snrooess comprising a 

pair o£ burners which are mobile parallel to the 

longitudinal aacie of a suy^rt for preform formation 

which rotates upon itself and a suction hood provided on 

the opposite side to the burners with respect to the 
15 cylindrical support, and also mobile parallel to the 

longitudinal axis of the cylindrical support. 

JP 2000-313625 diselosos a devlco for manufacturing a 

preform for optical fibres, coeprising a plurality of 

burners i^i^ are adjacent the one to the other and 
20 ind»ile parallel to the loagitudinal axis o£ a support for 

prefozn focmation, %rt)ich support rotates iqpon itself. A 

suction hood is provided on the opposite sido to said 

plurality of burners with resx>ect to the cylindrical 

support; said hood also moves parallel to the 
25 longitudinal ajcia of the cylindrical sunport ond in 

synchrony with said plurality of burners, tn particular 

the hood and the plurality of burners are controlled by 

respective ntotors connected to a single notion control 

circuit. 

30 as 5, 311. 732 discloses a device for manufacturing a 

prefona for optical fibres. ^Autreixi the gripping leeinbers 

hold the cylindrical sv^port for preform formation in a 

vertical position and the cheioical deposition takes place 

through a series of burners which stihstantially extends 
36 almg the whole length of the cylindrical support and 
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which is made oscillate parallel to the longitudinal 
axis of the support in aucb a way Chat each burner only 
acts on a pre^Seteminod portion of support:. "Ri* device, 
moreavert cooprlsea an air circulation systera coaiq>risins 

5 a hon«yconib structure arranged upstreasn of the 
cylindrical supports amd adapted to unifomay distribute, 
in the deposition area, the air wtjich enters the charJber 
tlirough a plurality of air suction toainbars £ora»d on tlie 
rear wall with respect to the burners, and a diffusor 

10 arranged downstream of the cylindrical supports and 
adapted to suck the air flows from inside the cAuofliber. xn 
particular, the honeycfniib structure venerates a plurality 
oE air flows «Aich are controlled so as to have 
Bubstantially laminar flows distributed uniforroiy along 

15 Che whole length of the cylindrical support and 
substantially perpendicular to the longitudinal axis of 
the support itself . 

JP 2001-019463 relates Co a technique for produoino a 
porous preform for optical fibers, wherein glass 

20 particulates are blown from an oxygen-hydrogen flame 
burner to an horizontal axlally rotating rod and are 
deposited thereon in a reaction vessel, and a nerving 
stage nounted with the burner is noved baelc and forth 
between two turning points. An air exit having an exhaust 

2S hood is arranged on the side opposite to the oxygen- 
hydrogen burner with respect to the rod to discharge 
exhausc gaoes containing unroacted cozcponents, and the 
like, to the outside of the vessel. The air exit is moved 
in parallel to the burner via a tnoving stage, a guide, a 

30 motor, or the like, with a delay cherefrooi to efficiently 
introduce the exhaust gases from the burner into the 
exhaust hood. 

The Applicant baa found that, during the chemical 
daposition process, inside the chemical deposition 
3S chamber fluid dynanic phenonona occur such that the flow 
of reactantB does not hit the cylindrical euCport at a 
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right-an^le to ito longitudinal axle < ideal operacin^ 
condition) . Tho A^licsot, balianres tbac. in a vortical 
^position snocess. It, Is possible to restore such ideal 
operating condition by placixtg t2ke hood at • di££arent 
S lovel with respect to the burner; Indeed, in such a case 
a suction c\irrent ie created vrtiich, &b opposed to the 
aforeitsntioned fluid dynamic phenomena, bringa the flow 
of react&nts at a right-angle to the longitudinal axio o£ 

the cylindrical support. \Q 

10 "Rie preaent invention relates, therefore, in a first 
ADpect thereof « to a device for manufacturing a preform 
for optical fibres through chcaalcal deposition on a 
suibstrate for deposition arranged vertically, conprising 
a chemical deiposition cbaiia»er including: 

- at least one gripping meiriber rotatably mounted about 

a verticial axis Z-Z and adapted to hold at least one end 

of at least one elongated element constituting a 

substrate for chenical deposition for the fonaation of a 

preform for optical fibroa; 
20 - at least one burner which is mobile along a direction 

2 substantially parallel to said axis £-2 and adapted to 

deposit* on said at least one elongated eleiDen.t« a 

chemical substanoe for preform fornistion/ 

at least one suction element for collecting exSurast 20 
26 chemical substances, said at least one suction element 

being arranged on th.e opposite side to said at le&st one 

burner with respect to said axis Z~Z and being mobile 

along said direction Zf 

characterised Ut tbat said at least one suction slanent 
30 is positioned at a different height with respect to said 
at least one burner. 

Advantageously. such a device allows a chemical 
deposition process to be carried out wherein the flov of 
reactants always hits the cylindrical support at a right- 
35 angle to its longitudinal axis < ideal operating 
conditicms} ; it is thus possible to obtain prafoms with 
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dxaracterlecica of tiigb uoiCoxmitiy and cosipaccnaaa . 

Preferably. vald at laaat one succion •lemenc la 
positioned at a lovez- height with reapect to that of aaid 
at least one burner. Since ttio flow of reactants emitted 
5 toy the burner is hotter than tho surrounding air it tesads 
to dsvlato upwards moving away from the ideal operating 
condition wheorein it hits the cylindrical aijQjport at a 

right-angle to ita longitttdinal axia. Advantageously, by |Q 

poaitionixao the auction element afc a lower height with 
10 reapect to the burner the ideal operaU.ag conditiona are 

restored in that a downward auction current is created 

which tendB to oppose the rising effect of the flow of 

reactants and which, therefore, rcdirecta such a flow at 

a right-angle to the longitudinal axis of the cylindrical 
15 au^ort. 

Preferably, said ac loaat one suction elcsnent is kept at 
a different, height with respect to that of said at least 
one buxxmr during the deposition of said chemical 
aubafcances for preform fomation on said at least one 
20 elongated element. 



Preferably. the difference in height between auction 
eleaent and burner ia varied during the process of 
ehenleal depoaltion to account for varlationa in the 
proceae conditiona <in particular, the temperature) v^ich 
S occur inside the chemical dapoeicion cfaaiidKir. 

Preferably, the device of the preaent inventl^ coc^risea 
a first moving ayatem adapted to dontrol the diaplacantent 
of said at 1-eaat one burner in direction 2 and a second 
moving system adapted to control the diaplacemant of aaid 
30 at least one auction element in direction z, wherein said 
first and second moving systems are kinetically 
independent. Advantageously, thia makaa it posBiblo to 
aeparately and Independently control the inoticm of the 
burner and the notion of the auction element along the 
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Oiretction Z. and thus to realise ayncfaronous or 
asynchronous notions aloag ouch a direction according bo 
ttas desired flvld dynamic oonditiona inside tha 
deposition chairibert in particular* this aaakes it possible 
S to vary tha helf^t dltCerence between suction eleaaent and 
burner during the chcoaicaX deposition process Cor the 
reasons loantloned above of optuoisation of ths fluid 
dynamic phanomer^ and of control o£ the cexaperature 
Inalda the deposition chaisber. 

10 Preferably, said first and second moving systems are 
siibstantlaXly equal. 

Preferably, the device of the present invention coiqprises 
a third moving system adapted to control the diaplaccfnent 
of said at least one burner along a direction X 
15 substantially perpendlcrular to said direction Z and a 
fourth oxTvius syscesn adapted to control the displacement 
of said at least one suction elenteant along said direction 
X. 

The oxrveoxtont of the suction element and o£ the burner 
20 along the direction X can also be uaed. advantageously, 
during maintenance operations to facilitate the access 

and mobility of the operators insida tha cheodcal 2Q 
deposition cfaairiber. 

Preforably, said third and fourth moving systems are 
2S kinetically independent. Advantageously, this coaXes it 

possible to separately and independently control tha 

motion of thB burner and tha motion of tha suction 

elamenfc along the dlraction X, and tbus to realise 

syncAirottous or asynchronous motiona along such a 
30 direction according to the £iuld dynamic conditions 

desired Inside the chemical deposition chan^r. 



preferably, said third and fourth moving systems are 
substantially equal. 
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Xn a second, aspoet thereof, Che present invention related 
to a nethod £or manuCMturlng a pre£orm Cor <^tieal 
fibres, caspprisinff the follo%rLag steps t 

supporting at leMt one substrate for chemical 
6 d^iosition in a vertical position along an axis S-Z; 

rotating said at least one substrate about said axis 

Z-Z; 

directing onto said at least one substrate a flow of 
at least one Ghomlcal substance generated by the emission 

10 of reactant gases and of at least one conAjustible gas by 
at least one burner, said at least one cheaiical eubscance 
being suitable t:o be depositied around said at least one 
substrate for forming at least one preform; 

sucking the non-dopoalted part of said at least one 

15 chemical substance through at least one suction element 
acranged on the opposite aide to said at least one 
stibstrate with respect to said at least one burner r 
• moving said at least one burner and said at least one 
suction element parallel to said axis 2>Z; 

20 characterised in that said stop of moving said at least 
one burner and said at least one suction element 
comprises the st^ of keeping said at least one burner 
and said at least oae suction element on t\fo different 
levels. 

25 Preferably, said step of moving said at least one burner 
and said at least one suction element ccn^risea tne step 
of varying tti» difference in level between said at least 
one burner and said at least one sucticm elenttit. 



10 
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Further characteristics and advantages of the present 
30 invention will become cleorer from the following detailed 
description of some preferred embodiments, made with 
refcurance to the attached drawings. In such drawings » 
- figure 1 is a schematic perspective view of a device 
according to the present invention; 
35 - figure 2 is a sch«natic perspective view of the 
inside of the device of figure 1. in a first aoibodiinent 
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tberaof; 

Ciguxtt 3 JLb A schematic perspective view of Che 
Inalde o£ the device o£ figure 1, in a second exdaodiaeat 
thereof y 

5 - Cigure 4 Is a scheeasnic perspective view from below 
o£ a central portion of the inside ot the device of 
figure 1 in the entooditoent of figiire 2 and from a point 
of view orooslte to that of figures I and 2; 

figure 5 is a ochenyitic per3psctivo vlov of the 
10 tnaida o£ the device of figure 1 with soane of ita 
constructive elesnents removed* from a point of view 
opposite to that of figure It 

figure 6 is a schematic perspective view of a side 
portion of the device of figure 1, from a first point of 
16 view; 

figure 7 is a schematic perspective view of the side 
portion o* figure 6, frc»n a second point of view opposite 
to that of figure 6t 

figure 8 Is « schematic side view of the inside of 
20 the device of figure 1, In an alternative enOdodlment 
thereof . 
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In such figures, with numeral reference 1 is indicated a 
device for manufacturing one or, preferably imrv (for 
exanQ>le« in the spaetflc case described and illustrated 

2S here, four) preforms of glass material for optical fibres 
in accordance with the present invention. Such a device 
ia suitable for carrying out a simultaneous chemical 
deposition, through e process of the OVD (Outside Vapor 
IJ^po'itlon) type, on a predetennined nuatbor of 

30 cylindrical supports {for example, in the specific case 
described and illustrated hero, four) cwch constituting a 
substrate for chemical daposition for the realisation of 
a respective preform. 

The device 1 coiqprlsea an external unit 2, preferably 
3S with rectangular walls, inside of which is defined a 
chemical deposition chanber 3. The unit 2 is internally 
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coated witUl dlisets o£ flbroglass which guaxantoo 
excollanfe resistance to the acid attack {whJ.ch occuxs 
during chemical deposition) and to the teiqperature . 

Za chasesbev 3 throe different sections are defined: a 
5 first side section 3a, a central section 3b and« on the 
opposite side to the first side section 3a with respect 
to the central section 3l>, a second aide section 3c. 

The tirot side section 3a houses a plurality of burners 4 
(for exaaople. in the specific case described here, four, 

10 only one o£ which being illustrated.) of the conventional 
type, each of which is adapted to blow a chemical 
substance for forming a pre£oxm. in particular a B\lxtare 
of silicon and germanium in the form of oxides (SiOz and 
GeOa) t ea a respective cylindrical support 4a (o£ «dilch, 

15 as 8ho«fn in figure 4. only the ends are visible), so as 
to manufacture, at the end of the process o£ chemical 
deposition, a prefosrm 400. 

Altesmativaly. for each cylindrical support 4a two or 
more laumers/ placed one above the other or one next to 
20 the other, can be provldod. 

^e central section 3b houses the cylindrical supports 4a 
for prefoxm formation. Such supports are arranged in 
suitable gripping members which can be provided directly 
inside the chai9b€3r {integrally ccMcmeeted with the unit 3) 

25 or, as in the preferred eitdxsdlment illustrated in the 
attached figures, on a carriage 5 {shown alone in figure 
4} wbich can be removed from tbe unit 3 of the device 1; 
the carriage Is structurally disconnected from the unit 3 
and Is Intended to bs associated oo-i^ieratively with It 

30 «Ai«n fully inserted in the chaadber 3. 

ISie second side section 3o houses a plurality of suctiw 
eleaients € (for exaaiple* in the specific case described 
and illustrated here, four hoods) , each of whldi being 
adapted to collect and dlschargo the exliauat chemical 
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sxibstancoa produced by the bumera 4 fraa fcb© cheaiical 
deposition chasiber 3. 

Til© sections 3a, 3b and 3c follow each other in the 
chemical depoaici<» chaii±>er 3 along a horizontal 
direction Xt in the chainber 3 are then defined a 
horizontal direction y, substantially perpendicular to 
the direction X, which constitutes the insertion/removal 
direction of the carriage 5 into/ Croat the chasiber 3, and 
a vertical direction Z. which ccmstitutes the positionina 
direction of the cylindrical supports 4a in the diasdSer 3 
during the cbenical deposition process. 

In its workino confiwuration, illustrated in figure a, 
the device of the preseoot invention exhUbits the carriage 
5. with the cylindrical supports 4a already loaded, fully 
inserted in the cecntral section 3b o£ the chemical 
deposition chambor 3. In such a configuration, each of 
the cylindrical supports 4a is lined up along direction x 
and situated between a corresponding burner 4 and a 
corresponding suction hood 6. 

M Ttie unit 2 of the device of the invention coniprlses a 
frcmtaX side wall 7 (accordijcig to the point of view of 
figure 2) extaooded perpeikdicularly to the direction Y and 
eeatrally provided with an opening 7a to allow tiie 
insertion and renwval, along the direction Y. of the 

25 carriage 5 in and from the central section 3b of the 
chttoical deposition chamber 3. Moreover, the unit 2 
ccu^prises a x&euc side wall 8 (according to the point of 
view of figure 2) extended parallel to the wall 7, 

•Hie carxiage 5 cooqprises a frontal side surface 9 
30 (according to the point of view of figure 3) of a fom 
which is conjugate to that of the opening 7a and adapted 
to close thia opening when the carriage S is fully 
inserted in the chsaber 3. •Hie carriage 5, moreover, 
coiqpriseB a rear side surface 10 (according to the point 
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of vlow of figure 2t parallel to surface 9 and e^juipped, 
above and below, witfc. a pair of abutroent olements 15 
(visible in figures 3 and 4) adapted to co-oper&ce «rith 
respective abutment elements 16 provided on the rear wall 
6 8 of the unit 2. Preferably, the abutment elements 15 are 
pins whereas the abutirtent elements 16 are cylindrical 
biishes adapted to house the aforementioned pins inside of 
them when the carriage 5 is fully inserted in chaiUbex 3. 

As shown in figures 2 to 4.. the carriage 5 cocqpriees. 
10 iRoreovor, a pair o< respective upper and lower ledgers 

20a. 20b, and a pair of respective front and rear 

uprights 21a, 21b, (according to the point of view of 

figure 2} . On the ledgers 20a, 20b a plurality of pairs 

of grips^ing member s (in the specific example described 
16 and illustrated hare, four pairs) are rotatably mounted. 

Bach pair of gripping members comprises a pair of 

respective upper and lower chucks 22a, 22b, o£ the 

conventional type, realised, for exan^le. in aluminiura 

alloy (ergal); such chuclcs are adapted to hold opposing 
20 end portions of a respective cylindrical svipport 4a. Th9 

chxxcks 22 a are rotatably mounted on the upper ledger 20a 

separated from each other by a predetermined lUstance d; 

In the same way. the chuclcs 32b are rotatably mounted on 

the lower ledger 30b separated frcm each other by the 20 

29 predetermined distance d; the chucks 22a end 23b of each 
P«lr chucks are thus lined up along a respective 
vertical ajcLs Z-Z: such an axis constitutes the 
rotational axis of the chucks 22a, 22b and coincides with 
the longitudinal axis of the cylindrical support 4a when 

30 it is positioned In the reepeot-lve chucks 22a, 22b. 

The carriage 5 cosntprises a plurality of elen>enta for 
Cloving and supporting itself on the floor: such eXemants 
preferably comprise a plurality of spherical elements 23 
of the conventional type; alternatively, the use of other 
36 elements of the conventloaial type, such as rollers, 
spinning vrtwels, etc. Is provided. 
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«ie BphericBl elcmiexita 23 are preferably associated x*itti 
a Ikase Crane 24 of the carriago 5; «ven more preferably, 
Buch apiherieal elements 23 are mounted at tba free ends 
of respective front an<l rear arms 25 and 26. respectively 
5 (accortUng to Che point of view of figure 2}, of the base 
frame 24. In an eiabodirr.ent of the carriage 5 of the 
present invention «rtiich is not illustrated, the rear arm 
26 coatprisee two opposing sntall artos hinged upon the base 

frane 24 through respective spring neehanisnis Mhich> in a 10 
10 rest state (carriage S fully removed from the chemical 
deposition chamber 3>. force the snail anw to open and 
vAkich, when the carriage 5 is inserted in the chamber 3, 
are forced to close thus allowing the full insertion o£ 
the carriage itself in the chamber 3. 

15 For the purpose of facilitating the insertion and removal 

of the carriage S in and from the chemical deposition 

chansber 3, the carriage 5 preferably ccr^rises, moreover < 

a plurality of slidizog rollers 27 associated with the 

x^>per and lower ledgers 20a, 20b and equl£^9<l with 
20 respective grooves adapted to engage with respective 

upper and lower sliding runners 28a, 28b, respectively, 

provided in the central section 3b of the chanaaar 3. Xn 

particular, the rollers 27 are lined up along the 

longitudinal edges of the ledgers 20a. 20b so a« to have, 20 
26 on each ledgctx, two parallel lines of rollers. 

Correspozidingly . in the central section 3b of the chamber 

3 two pair of sliding runners are provided: a first pair 

28a, on the upper surface of the chaisber 3, adapted to 

co-operate with the rollers associated with the upper 
ao ledger 20a of the carriage S, and a second pair 28b. on 

the lower siirface of the cheunber 3, adapted to co-Qperate 

with the riinners associated with the lower ledger 20b of 

the carriage S. 

The position of the sliding rollers 27 and runners 28a< 
3& 28b can, howav^, be reversed, with the rollers 27 
mounted on the upper and lower surfaces of the chsmber 3 
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and tlia ruiUMrs 28«. 28b providod on the carriage 5/ 
altexnacively, a mixed sysccm o£ rollers and rtmnero both 
on ehe carriage and in Uie chasiber can be provided. 

In a first alt.«ama&ive and not illuBtrated embodi.ment of 
the device o£ tJio prosenc invcncion. the carriage 5 Coqs 
not coBoriSB the sliding roller b 27 and the chemical 
deposition chasiber 3 tSoes not coiqprisa the sliding 
runners 28a, 2 Ob: in such an entoodisnent the correct 
positioning of the carriage 3 in the chemical deposition 
chareber 3 depends excluaively upon the abutment elements 
IS and 16 niontloned above. 

In a second alternative and not illustrated esfbodinent of 
the device of the present invention, the sliding runners 
28a, 28b are of the telescopic type and can be extracted 
from the chesiical deposition chainber 3; in such an 
eaibodinient , the carriage 5 does not ccsnprise the members 
for transportation, on the floor (spherical elementa 23) t 
the reiBoval and the insertion ofi the carriage 5 from and 
in the chemical ileposition cbaxniber 3 can I rt^ qfwl rely 
exclusively upon the sliding runners 2B», 28b and the 
rollers 27. The movetftcnt of the carriage 5 outside of the 
chemical deposition chaulbeT can bo achieved by providing, 
on the ceiling or the floor of the rooot *rtiich houaes the 
device of the invention, a suitable eytstem of rails or 
sliding runners Cor the rollers 27 of the carriage 5. 

The structure of the carriage 5 (in particular the two 
ledgers 20a, 20b and the two upri^ta 31a, 21b) is 
preferably realised in anodieed hard aluminltim alloy 
(anticorodol ) , vlth an anodisation T;hickneBS preferably 
of about 30-80 jmr. more preferably of about $0 nm. The 
use of an anodlaed aluminium alloy allows a good 
resistance to corrosion by adds, which could show up 
after chemical deposition, to be achieved together with 
lightness and low cost (with respect, for exanplo, to 
stainless steel) . 
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Profarably, a handle (not llluecratod) is asaociaeed with, 
the fronfc aurfaca 9 o£ tho carriage 5 to facilitate the 
insertion/removal nanoeuvree izi/£rom the cfaanbsr 3 and 
Its novaments outside of the choaiber. One or n»re 
5 inspection windows (not shmm) are provided, for exaiqple, 
on the Bide surface 9 of the carriage 5 and/or on the 
i*all 8 of th© unit 2. A. door of access to the chamber 3 
can, moreover, be provided in the vail 8 of the unit 2. 

at the section 3a, 3b or 3c. \Q 

10 The rotation of the cylindrical supports «« about the 

respective rotational axes Z~Z during the process of 

chemical deposition takes place by operating the rotation 

of at least one of the chucks 22a., 22bj in accordance 

with the cndaodinents illustrated in the attached figures, 
15 the upper chucks 22a axe driven, while the lower chucks 

22b are mounted Idle on the lo%rer ledger 20b of the 

carriage 5. Per such a purpose, the device 1 ot the 

invention comprises a laotor 30 and a first kinematic 

chain 30a placed between the motor 30 and the chucks 22a, 
a> illustrated in detail in figure 2. Alternative 

eahodl mante of the device of the present invention can be 

provided wherein both the upper and lower chucks 22a, 22b 

or only the lower chucks 22b are <son trolled to rotate. 

20 

In a first endx>dlra6nt of the device of the present 
25 invsntlon, illustrated in figures 2 and 4, the motor 30 

is preferably housed in the ux^or part of the central 

portion 3b of the chairber 3. The kinematic chain 30a 

cosmriaes an angular transiolsslan member 31 klnetlcally 

associated with the motor 30 and with a horlscHital 
30 countershaft 32 which extends along direction Yy such a 

cotmtershaft 32 is klnatlcally associated with a 

plurality of 90® amguXeur transmission merribers 33 (for 

exanple. in the apeci£ic case described and illustrated 

here, four transmission menftyers) . Bach angular 
35 traosinlsslon member 33 is ia turn klnetlcally associated 

with a vertical countershaft 330 (only partially visible 
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in figure 4> upon which a coot:lied wheal 34 is fore© 
fitted. Bach wheal 34 exkgagra, when tho canc-iage 5 la 
fully inserted in the chemical d^iosition chandber 3, with 
a corz-esponding toothed wheel 35 arranged on the upper 
5 surface of the upper ledger 20a of the carriage 5? this 
vho9X is integrally connected and coaacial with the chuck 
22a. 

In an alternative embodiment: of the device of the present in 
invention. illustrated in figure 3, the horizontal ^ 
countershaft 32 is integrally connected with the carriage 
5 and comprised, on one of its free ends, a conical or 
alternatively toothed clutch 36, adapted to be 
kinetically associated, when the carriage is fully 
insearted in the chemical dqjosltion chaidMir, with a 
IS corresponding sleeve 37 integrally connected with the 
ototor 30. & plurality of 90« angular transmission mmbers 
33 {for exanc>le, in the specific case described and 
illustrated here, four trcutamiesion measbers) are 
kinetically associated to the shaft 32. Each angxUar 
20 transnisslon raendtTer 33 is in turn kinetically associatckl 
with a vertical countershaft 38 which is substantially 
coaxial to the rotational axis z-z of the cylindrical 
supports 4a. 

In a further eiobodiment (not shown) of tho device of the 
25 present invention, all the nendaers for moving the 
preforms (motor 30 and kinematic chain 30a) ore 
integrated in the carriage 5, which is arraztged to allow 
an electrical connection for the power avpttly. 



30 



alrsa^ mentimsd« the unit 2 houses, at section 3a of 
the chemical deposition chainber 3, four burners 4. Such 
burners are placed at the predsteziained distance d from 
each other so that they are lined up along the direction 
X with the cylindrical supports 4a when the carriage S is 
fully inserted in the chaoaber 3. 
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Durlng the process of chemical deposicion, the burners 4 
iBov« cogetbar along the vertical direction Z (which ia 
parallel to the longitudinal axes Z-Z of the cylindrical 
supports 4a) , preferably with different speeds in the 
5 working stroke (which, prefeorahly, is an upwards stroke) 
and the return stroke (downwards stroke) . The direction 
of the working aad return strokes can. howover, be 
reversed . 

Tb» boxnars 4 are. moreover, preferably enable of moving 
10 towards/away frotn the sujnports 4a along the direction X- 
Such a motion allows the distance between the burners 4 
and the sldo surfaces of the preforms 400 in formation to 
be controlled, so that, for exan^le, during tho chemical 
deposition, it al%raiya maintains a predetermined value, so 
IS as to control the tea^wattute of the side surface of the 
preforms in formation (such a teeaperature would indeed 
tend to change due to the fact that, when the preform 
grx3ws, the distance between the burners 4 and the side 
surface of the preform would tend to decrease) . 

20 rate movesoent of the buraers along the directions x and Z 
can also be used* advantageously, during the maintenance 
operations to facilitate the aseenibly and disassembly of 
the burners themselves and/or the entry (should the. 
possible door of access be provided at the section 3a) 

25 and the mobility of the operators inside the chaaiber 3. 

The burners 4 are positioned in such a way as to emit the 
flow of reactants along a direction substantially 
perpendicular to the axis Z-Z of the cylindrical supports 
4a. The burners 4 are mounted on respective plates 40 
30 eQuipped* at the centre, with a preferably circulaur hole 
41 to allow tho easy connection to the burner of the gas 
feeding tubes 39 coming from outside of the unit 2. 

The burnero 4 are associated with a system suitable for 
allowing their movement^ in the vertical diroction 2 and 
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in the horixontal dlraetion X, towards or away txom cbe 
cylindrical supports 4a. «ho flguxvs 2, 3 aiuS 5 
illustrate a £irat embodiaiant of auch a syateia lor moving 

the imxnera along the dlroctione X and 2? £i0ure 8 
il lustra tea a second caabodimeat o£ tha aforeaantloned 
systain £or moviitfj' the iTurzieirs. 

in accordance with the ertbodiinent illustrated in figures 
2. 3 and 5. the plates 40 are niounted on a pair of 
ledgers 42 which arc subatantially horiaontal and 
Intaffrally attached the one with the other. 

Preferably, the construction naterial of the plates 40 
and of the ledgers 42 is, aa said with respect to the 
carriage 5, an anodlsed hard aluminium alloy 
(anticorodal) ; this allow to achieve the aforementioned 
advantages of reaistance to corrosion by acida (which can 
show up after chemical deposition), of lightness and of 
low cost. 



T^ie system for laoving the burners in the vertical 
direction Z ecoxqpr-isaa a motor 50 and a kinoBBtic chain 
20 50« placed between the motor 50 and the ledgers 43. 

The motor 50 is preferably placed outside of the chasibor 

3, at the section 3a, in the upper part of a wall 11 of 20 
ths unit 2 substantially perpendicular to the wall 7. The 
klAsmatlc chain 50a comprisas a double angular 
2B transmission momber SI kinetieally associated with the 
motor 50 and, placed in a mirarar-llke arrangesnnt on 
opposite Bides with respect to the double angular 
tranamiBsion menther 51, a pair of coimtershafta S2a, 52b 
extended horizontally along the direction Y- Each of the 
shafts 52a, 52b is in turn kinetically associated with a 
90« angular txansmisaion meiBbsr 53a, 53b «rhlch transfers 
the motion to a corresponding grooved shaft 54«, 54b 
extended inside the chaicber 3, along the direction X, in 
the a:^er port of the section 3a. Baoh grooved shaft 54«, 
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Sdb is kijaat:icaLly associated (thxrough a aliding sleeve 
idilch cannot ba seen in the figures) with a dO" angular 
tx-onsmlssion meaaMr 5Sa, 55b vhicli transCera Uia notion 
to a vertical ballscrew 56a, 56b; the pair o£ ledgers 42 
S for supporting the burners ie than associated trith ea«ni 
screw 56a, 56b through a nut screw (not illustrated) . 
•nurough the a foremast ioned kinematic chain, the motion 
ioqparted by the motor 50 is transferred to che ball screws 

56a » 56b and Is converted into the laovGorent along the 10 
10 direction S o£ the ledgara 43 and, therefore, of the 

burners associabed with thean. Hie translAtional motion is 

guided along the direction Z by a. pair of vertical 

sliding rimnera 57a. 57b. associated with the ledgers 42 

Cor supporting Che burners and extended parallel etnd 
16 adjacent to the screws 56a, 56b. 

In other words, the vertical ballscrews 56a, 5 6b are 
assigned the function of pushing the ledgers 42. while 
the vertical runners 57a, 57b are assigned the function 
of guiding such a ntov^nent. There are two screws 56a, 56b 
20 in order to balance out the thrust. 

Th» movemant of the burners in the horizootal direction x 
towards or away from the cylindrical supports 4a taJces 

place by controlling the movesnont along such a direction 20 
of the ballscrews 56a, 56b and of the runners 57a, 57b 
26 (and, therefore, of the ledgers 42 for supporting the 
burners idiich are associated wiUi then) . For such a 
purpose, the device l of the invention ccnprises a motor 
60 and a Icinanatic chain 60a placed betveen the motor eusd 
ballscrews S5a, 56b, 

30 ^le motor 60 is preferably placed outside of the chandaer 
3, at the section 3a, in the lower part of the wall 11. 
The kineraatio chain 60a convrises a double angular 
transmission ntember 61 kinotically associated with the 

motor 60 <m4, positioned in a nirror-like arrangement on 
35 opposite sides with respect to the double angular 
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tx-a»8taisslon masdb&r 61. a pair of transmission 
counteirslia€t;s 62ft, 62b extended horixontally along the 
diroctlon Y. Bach of tha slwfts 62a, eib Is in turn 
klnotically asaoclatad with a 90^ angular transmisaloa 
S owMobar 63a, G3b wbidi transfer* tbe motion to a 
corresponding ball screw 64a, 64b extended along the 
direction X in the lower part of the section 3a of the 
chanber 3. Bach angxilar transaiission mendser 63a, 63b 
transfers, tooreover, the niotlon to a vertical shaft 65a, 

10 65b ^lob Is kinetlcaily associated with a 90° angular 
transmission meniber 66a, 66b positioned in the upper patr« 
of the wall 11. Such a traatrnkission meoaber transfers the 
■lotion to a ballscrow e7a, 67b Hfhich extends in the upper 
part o£ the Inside of the chasiber 3 along the direction 

IS X. 



10 



On oach of the lower screws 64a. 64b a bloclc is engaged 
(througch a lead nut which cannot be seen in the figures) 
which moves in the direction z when the aforementioned 
screws turn. Bach of the -upper screws 67a, 67b is 

20 associated {through a nut screw which cannot be seen in 
the figures), to the angular transmission losDiber S5a, 5Sb 
which stoves in the direction X when the aforementioned 
screws turn. Moreover, the vertical scrcmrs 56a, 56b and 
the verfexeal rwmers 57a, 57b are associated with the 

25 blocks 68a, 68b. llie translational motion Is guided along 
the direction X by a pair of horizontal sliding rvmners 
69a, 69b associated with the blocks 68a, 68b and extended 
parallel and adjacent to the screws 64a, 64b. 



20 



In other words, the lower and upper horieoratal ball screws 
30 64a, 64b and 67a, 67b respectively are assigned the 
function of pushing the vertical ballscrews 56a, SSb and 
the runners 57a, 57b (and, thus, the ledgers 42 for 
supporting the bumere «riiich are associated to then), 
while the horlxontal runners 69a, 69b are assigned the 
36 functlMA of guiding such stovement. Hhere are four screws 
64a. 64b and 67a, 67b, two above and two below, in order 
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Co balance out chd tiirust. 

All tihfi screws and tifce cuuners ataneloned above &re 
protected from the corroaiv« Addle subscancea, wliich 
9«narate during tbe ch^nlcal deposition, tlurough bellows 
6 mada oC sewn and sealed Kevlar material. 

Aa already icBntiaaied and ae sbown in fioures S and 6, ^e 
tmit 2 houses, at the section 3 c o£ the chemical 
deposition chosiber 3, four miction hoods €. Vhe hoods are 
positioned at a predetexiained distance d £x-aia each other 
10 so as to be arranged in front of the cy^lindrical supports 
4 on the opposite aide with respect to the burners when 
the carrisffo 5 is fully Inserted in the chaaobex 3. 

The suction hoods 6 move all together, during the process 
ot chemical deposition, along the vertical direction Z 
1$ (i.e. parallel to the longritudinal axis Z-Z of the 
cylindrical supports 4a} . 

The hoods 6, during their zRotion, are placed at a 
differ^t level to that of the toumera in order to 
c^tlmise the fluid dynamic effects in the area 

20 surrounding each cylindrical support 4a and to facilitate 
the collection and distsharge o£ exhaust gases. More 
preferably, the hoods 6 are pieced at a lower level with 
respect to the burners and remain always at a lower level 
during the vriiole process of chemical deposition. By 

2& keeping the hoods 6 at a lower level with respect to the 
burners A, the suction current generated by the hoods 
theicselves tends to oppose the rising effect of the gaoes 
caused by the lilgb tsR^peratures, thus keeping the flow of 
such, gases substantially borivontal in tb« interaction 

90 %0ith tbe preform in forma tl<m. 

Advantageously, the provision of a suction hood 
downstream from the preform along the £luld caynamlc path 
of tbe gases and reactants and the positioning of the 
hood at a lower level with respect to that of the burner 
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allows an iiopaet direeelon ot 6ho gas flow on the pre£ona 
which 1b aubskantialXy p«rpendicular to the axis of the 
prafozm to be i&alntained. la s-ubataiu:a. such an 
anrangettient alLows the datachment of the laminar bcmroiary 
5 layer (the meaning of vrtaich is known in thermal fluid 
dynamics) frocn tha surface of the prefom to be delayed: 
in such a way. advantageously, on increase in the yield 
of tha SMTOcass of choaical deposition and an Invrovonsnt 
of tha cfaAracteristics of convaetuess and unifonoity of 
10 the preCora is achieved. 

Tba notdLon of tha hoods 6 in the direction z can be 
synchronised with tha notion of tha huxsers. or else, for 
particular reasons of fluid dynamJ-c optimisation, it is 
possible to provide for a motion which is different (not 
synchroniaod) with respect to that of the burners, and, 
that is, to provide for a variation in the difference in 
level between tha hoods and the burners; this la allowed 
by the fact that the systdms for moving the hoods and the 
burners axe independent, as described below. Such a 
20 variation in level can be required to coaqpensate tha 
variations in tesaperature which occur inside the chandber 
3. or else to cocipensatc the variation of one or mora of 
the parameters of the deposition process. For exan^le. if 
during the process the flow rate of the roactant gases 
K needs to be incroaoed, the difference in level between 
the hoods and the burners is increased to increase the 
sucking affect towards the bottcxn generated by the hoods, 
thus ensuring that the inpaot trajectory of tha geui flow 
with the preform in formation is substantially 
30 perpendicular. 

fba hoods 6 are preferably associated with a 
substantially horisontal supporting ledger (not 
illustrated) and can be oriented manually. Such a ledger, 
ctoroover, supports a subatantially horizontal collector 
36 tube 70 for collecting and discharging chemical 
substances and the particxilate generated in the chamber 3 
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Airing cbemical deposition. The cube 70 is in turn in 
£luid commmicatioa with an exhauet chondDor 71 (figures 6 
and 7} through an exhaust opening 8a Comted on a side 
portion o£ the wall 8 of the unit 2; this cha2d>er is 
adapted for taking the exhaust gases to a scruhber, 
through a heat-resistant tube 73. 

The collector tube 70 exhibits a section which is 
variable and progressively growing as it approaches the 
ex h a u st opening Sa. 

The led^r supporting the hoods 6 and the collector tube 
70 is associated with a first system suitable for 
allowing the movement of the ledger Itself (and thus of 
the hoods associated with it) in the vertical direction Z 
and with a second systen suitable for allowing the 
iBOvesieDt of the ledger Itself (and thus of tho hoods 
associated with it) in the horizontal direction X 
towards /away from the cylindrical supports 4a. Such 
systems are substantially Identical and specular to those 
described above whicih allow the movconenbs along the 
direction X and Z of the burners; thsy are, moreover, 
kinetlcally ind^endent from these other systems so as to 
be able to separately ajid independently control the 
motion of the burners and the ntoticm of the hoods (such 
motions, as already stated, can bo synchrcnised or^ for 
reasons of fluid dynamic optimisation, non-synchronised) . 

The figurias 2. 3, 6 and 7 illustrate a first eirbodiraent 
of the systems for moving the hoods 6 along the 
directions X and Zj figure 8 illustrates a second 
enbodimsnt of the aforementioned systems for moving the 
hoods. 
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In accordance with tho exobodimsat Illustrated in figures 
2, 3, 6 emd 7, the movement of the hoods 6 in Uie 
verticsal direction Z takes place by controlling the 
movement of the ledger supporting the hoods and the 
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collector tube. Foic audi a purpose, the device 1 of the 
inventicm convrises a motor 80 and a kinexttatic chain 80a 
placad betwaen die nocor 80 and Uia ledger eupportiug tbe 
hoods and fche collector tuba (see in pairticular flguraa 6 
5 and 7| . 

The motor 80 is pra£erably placed outsido o£ the chamber 
3, at the sacti-on 3c, in tha upper part of a wall 12 of 
tha unit 3 substantially parallel with the wall 11, the 
kinematic chain 80a comprises a double angular 
10 txansnission mender 81 Xinetically associated with the 
motor 80 and, placed in a mirror-like arrazigeinent on 
opposite sides with respect to the doublo an9ular 
transniasion oiaiid>er 81, a pcLir of transmission 
eoimtarshafts 82a, 82b axceckded horisontally along the 
16 direction Y. Bach o* the shafts 82a, 82b is in turn 
kinatically associated with a »0« »wiyni#ir transmission 
meofljer 83a, e3b which trai»C«rs the motion to a 
corresponding grooved ohaft 84a, 84b extended along the 
direction X in the upper pax-t of the section 3c, inside 
the chaniber 3. Bscfa grooved sha£t 84a, 8db is Xinetically 
associated (through a slidixig sleeve whicOs cannot bo seen 
in the figures) with a 90« angular transmission member 
dSa. S5b which transfars tbe motion to a vertical 

ballscrew 86a, 86bj the ledger for supporting the hoods 20 
25 end tho collector tube is then associated with each screw 
86a, 86b through a nut screw (not shown] . itirough the 
aforementiaoaed kinematic chain, the motion ircpartad by 
the motor 80 is trcuistarrad to the ballscrews 86a, 86b 
and converted into movement along the direction Z of the 
ledgers for supporting the hoods and the collector tUbe. 
The trans la tional movement is guided along the direction 
Z by a pair of vertical sliding runners 87a, STb, 
extmded parallel and adjacent to the screws 86a, 86b. 

Zn other words, the vertical ballscrews 86a, 86b are 
35 assigned the function of pushing the ledger supporting 
the hoods 6 and the collector tube 70, while the vertical 



30 



* 



(46) 



JP 2004-532178 A 2004.10.21 



.26. 

runners 87a. 87b «ro asaigned tha function or guidi.ng 
such noventenfc. ifbere are two ecrews a6a« 86b in order to 
balance out: the thruafc. 

Tlie aioveinarit of tUe hoods 6 in the horizontal direction X 
5 to«rarda or away frcxa the cylindrical supports 4a occurs 
by concrolling the laovenent along^ such a direction o£ the 
ballscrewa 86a, seb and of the nrnnera 87a. 87b (and, 

therefore, oC the ledger supper ting the hoods and the in 
collector tube «di±ch Is connected to them). For such a 
10 purpose, the device 1 of tha invention coovkrises a motor 
90 and a kinematic chain 90a plac«d between the motor 90 
and Che assembly of the ballscrews e6a, 86b and the 
guides 87a, 87b. 



15 



The motor 90 is preferably placed outside of the chaniber 
3, at the secticm 3c, in the lower part of the wall 12. 
The kinematic chain 90a comprises a double angular 
transmiasioa asmiber 91 kinetically asaociated with the 
motor 90 and, arranged in a mirrcnr-like arrai^roEBsnt on 
qppoaite sides with respect to tha double angular 
20 transt&iesion raesnber 91, a pair of countershafts 93b, 92b 
extended horisontally along tha direction V. Bach of the 
shafts 92a, 92b is in turn kinetically associated with a 

90* angular transmission meatber 93a, 93b Which trcuiafera nn 
the motion to a corresponding ballscrew 94a, 94b o^tended 
along the dlreeticm X and placed in the lower part of the 
section 3a, inside the chamber 3 (figure €) . Bach angular 
transmission rasniber 93a, 93b transfers, moreover, the 
motion to a vertical ahaft 9Sa, 95b which is kinetically 
associated with a 90* angular transmission member 96a, 
96b positioned in the upper part of the wall 13. Such a 
traasmlsslon sModber trenafers the motion to a ballscrew 
97a. 97b which extends in the upper part of the inside of 
the ohanbex 3 alonv the direction X. 

A block 96a is engaged on each of the lower screws 94a, 
35 94b (through a lead nut which cannot be &€»en in the 
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fifluiTM). Such block moves la the diroction x when the 
afor«n«ntloned screw two. Sach of th« upper screws 9ia, 
97b is BSBoeiacad fthrougli a nut screw Hhich caimofc b^ 
seen ixi the figuceo) . wltlx tbe anoular tranami saioa 
member 8Sa. B5b which movea in direction X vhen the 
Bforenantioned ecrovra turn. Moreover, the vertical screws 
86«. 86b and the vertical runners 87tt, 87b are aaaoclatod 
with the blocks 98a, 98b. The trans la tional motion is 
guided along the direction X by a pair o£ horirontaX 
sliding runners 99a. 99b associated with the blocks 98a, 
98b and extended parallel and adjacent to the screws 94a 
94b. 



10 



in other words, the lower and upper horlsontal ballecrews 
94a, 94b and 97a, 97b respectively are assigned the 

16 function of pushing tbo vortical ballscrowa 86a, 86b and 
the runners 87a, 87b (and, therefore, the ledger tor 
supporting the hoods 6 and the collector tiibe 70 
aasociated with them) , while the horizontal runners 99a, 
99b are assigned the fxinction o£ guidino such moveirent. 

20 There are four screws 94a, 94b and 97a. 97b, two above 
and two below, in order to balance out the thrust. 

All of the screws 4md runners mentioned above ere 
protected, £ro» the corrosive acidic substances u^ch 
generate during chemical depooiticm, through bellows (not 
26 illtistrated) In sewn and sealed Kevlar fabric. 

As alreacay stated, flexure 8 illustrates an alternative 
embodiment of the systems for moving the burners 4 and 
hoods 6 along the directions X and 2. In accordance with 
such an eoabodlnent, th© moveoMnt of the burners along the 

30 horizontal dicection x ia realised by associating the 
burners 4 with a firoc vertical plate 43a which is 
tnobila, for example through telescopic runners 44a, with 
respect to a second vertical plate 45a. The movement of 
the bttxnors along the vertical direction z is realised by 

35 associating the second vmrtical plate 45a with a pair of 
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verLieal runners 46a chrouoh sliding blocXs 47a. In the 
BAiBft way. the movement o£ tJie hoods 6 aloag th« 
horisonbal direction Z la realised by asBoelating tlie 
hoods 6 with a first vertical plate 43b ^rtiich is laobile, 
S for exantple through telescopic runners 441>, with reopeet 
to a second -vertical plate 45b. The moveznent of the hoods 
6 along the vertical direction Z lo realised by 
associating the secojKl vertical plate 45b with a pair oC 

vertical runners 46b through sliding blocks 47b. 10 

10 Alternatively, instead of a single plate 43a and a single 

plate 45a which support all o£ the burners 4, a plurality 

of plates 43a and a plurality of plates 45a, each 

asBOclated with a respective burner can be provided. This 

allows independence of movement for Individual burners. 
16 The sexms can be realised for the plates 43b and 4Sb. 



As already stated, the collector tube 70 is associatod 
with the wall 8 of the unit 2, where it Inserts into the 
eadiaiist cbaniber 71 at the eachaust <^p«ning 8a (figures 5 
and 6) . X» order to allow the inov»nent In the direction X 
20 and Z of the collector tube in section 3c of the chautoer 
3 with respect to the wall 8, the device 1 of the 
invention preferably comprises a sliding ca«a»llng between 

the collector txibe 70 and the wall 8. 20 

In accordance with a first eiabodinienfc (Illustrated in tiie 
ZS attached figures) of the dorvlce o£ the present invention, 

such a coupling takes place, preferably, according to the 

following condltlanj»; the portion of wall 8 in proximity 

of the collcKstor tube 70 is defined by a pair of 

respective uv^er and lower « with respect to the collector 
30 tube 70. vertical tapes 73a, 73b which can slide in the 

direction 2. The tapes 73a. 73b are preferably made fron 

stainless steel and are Integrally associated, at the 

respective free ends, with an. intermediate plate 74 which 

exhibits a central slot 75 (seen in figure 6) extended 
35 along the direction X £or a length eqnal to or greater 

30 
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than the stroke o£ the collector tube 70 to«ar<as/away 
from UiB cylij3dzrical support e 4«. a further plat« 
dftfialna a tlaaag^ 76 (sbown la tiflure 5 but not tn figux^e 
6 to ellov the plate 74 ^ be ae«A> is intcsrelly 
S aaaocioted with tiia tube 70. -Rse flatttfe 76 ie preferably 
reelieed in tefloo. 

The flange 76 faces the plate 74 tovards the inside of 

th« chamber and ie largcnr than the slot 75 in order to in 
close ouch a slot even when the collector tube 70 is at 
its end (base stroke po8iti<m along the direecion x) > in 
chis way the ch«nlcal deposition chandber 3 is fluid 
dynamically connected to the esdiaust chamber 71 just 
tfaroush the collector tube 70 which inserts into the 
chamber 71 at the ctpening Ba foxnied in the flange 76. The 
plate 74 preferably exhibits runners for the horizontal 
movement of the fiance 76. nfhB flange 76 can 
alternatively face the plate 74 towards the outside of 
the chamber, or else the plate 74 can exhibit a seat 
inside of which the flange 76 is free to slide. 

ao Hie tapes 73a, 73b are associated with eespective 
winding/ unwinding rollers (not shown); such rollers axe 
positioned inside suitable boxes 77a, 77b mounted on the 

wall 8 Of the unit 2, above and below, respectively, the nr\ 

rollers then»elvea. When the collector tubo 70 rises, the 
2B tipper tape 73« winds vp on th» roller positioned in the 

uS9wr box 77a, while the lower tape 73b unwinds from the 

roller positioned in the lower box 77b, and vice versa. 

The winding of the tapes on the rollers is made easier by 

the presence of a winding spring in each of the two boxes 
30 77a, 77b, 

The laovemant in direction z of the ooUeotor tube 70 is. 
therefoxre, allowed by the sliding in direction Z of the 
tapes 73a, 73b; the mov«oent in direction x, on the other 
hand, ie allowed by the eliding in direction x of the 
3B flange 76 with respect to tho t*»o tapes 73a, 73b. 
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Preferably, the construction material of the hoods 6, of 
the collecl:or tube 70 and of the ledger supporting the 
hoods and tube ia an anodiaod hard aluminitia alloy 
(antleorodal) t ttaia slloira the advonratros of feolstaaca 
to aoid eorrosiptt (which can show up affcer chemical 
deposition) and of llshtneaa and lov cost oiantioned above 
to be a<^:ilaved. 

TO nave the plate 74, and thus the collector rube 70, In 
direction S, instead of the tape system^ a system using 
'bellows' elements <not shown) can be used. Xn practice, 
the tapes 73a and 73b can be r^laced with a first and a 
second 'bellows* element which support the plate 74 froai 
above az>d below and define respective lower axad upper 
portions (o£ variable extension) of the well 8. 

PkB a further possible alternative, instead of a system of 
topes or using bellows elements, a non-sealed system can 
be used, such as a syst«n coB;prialng two series of 
ox^slne horizontal bristles extending from the opposite 
sides to the epaoe defining the aforementioned side 
portion of the vrall 8 defined in proximity of the 
collector tube 70. Xn this way, the bristles slightly 
overlap at the centre-line of the space, ^e flexibility 
of the bristles allow them to open and close as the 
collector tube passes throu;^ thus allowing the roovsmant 
of the tube in direction Z and X. Although such a system 
does not guarantee a sealing of the inside of the 
c h« nt e al deposition chaaiber, it is advantageous siJivly 
from the erastructive and ccoxKonic point of view: 
moreover, the lack of a seal is not critical In that most 
of the exhaust gases are sucked in and discharged through 
the collector tube 70. 

With reference to figures 1 and 5, the wall ll of the 
unit 2, i.e. the wall situatod behind the burners, 
exhibits, in its upper part, Buit<a>le openings 110 where 
respective pipe fittings (bulk-heads) are poaitioned. 
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mich pipe fictiJigrs beiaty suitable for connect lag rigid 
eKbemal tubes (not llloafcrated) for feeding gas to tb* 
cfaanteer to Clexiblo internal tube« (only on* o£ wbicli is 
repreeented, indicated with 39) for txanaf erring gas to 
6 the burners. In practice, a flexible tube 39 la connected 
to each burner for eacb conibuetion gas and for each 
reactont gas. 

The wall 11 exhibits, moreover, a plurality of air ,^ 
auction menbers 100 (preferably a nimber e<2ual to the 
10 number of burners) to provide into the cdiaiaber 3 an air 
flow adapted to replace the air discharged by the suction 
hoods 6. 

The air suction ateinbers 100 extenda along a portion of 
the wall 11, in proximity of the single burners, n n^ are 
15 mobile in direction Z with a notion which is synchroniaed 
with respect to that of the burners, so as to be 
stdistantially at the sane level as the bamera during the 
%«hole deposition. p»>ce8S. 

Preferably, the wall ii comprises a systesn of sliding 
20 tapes similar to those described with reference to the 
sliding coupling bet%r»e» the collector tviba 70 and the 
wall a. to allow the vratlon al<mg the dirsction S of the 

air suction neabera 100. Xn particular, the mil 11 20 

coi^priaea a wide central portion which consists of a pair 
25 of respective upper «nd lower vertical tapes 11a, lib 

with respect to the air suction tneinbers 100. such tapes 

caa be made from rubberised fabric, teflon. laetal 

(preferably ste«l> and are Integrally associated, at the 

respective free ends, with an Intexnediate plate 111. 
30 Such a plate esdsiblts^ in proximity of the burners, a 

plurality of openixigs defining tho aforeoMntloned air 

suction meirbers 100. threferably, the plate 111 is 

integrally connected with the ledgers 42 for supporting 

the burners, so that the air suction meiQbers 100 are 
35 klnetically associated with the burners 4. The air 
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■uetion member o 100 can be. for exaavie, rectangular, and 
caa have a beighfc of around 35-40 cm. 

rh9 tapes llo, lib are aosociated with respective 
winding/umrindlne rollers mot shown) housed inside 
6 Bultablo boxes li2a. 112b (figure 5) mounted on the upper 
and lower part of the wall 11. respectively. Hhen the 
ledgers 43 rise, the upper tape lla winds up on the 
roller positioned In the upper box 112a while the lower 
tape lib umrlndo frois the roller positioned in the lower 
box 112b and vice versa. The winding of the tapes on the 
rollers is made easier by the presence of respective 
winding springe. 
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TO move the plate ill, instead of a tape system, a system 
'bellowa- elemontB <not shown) can be used. Xn 
practice, the tapes lla and lib can bo replaced by a 
first and a second "bellows- element « which support che 
plate 111 from above and below and define the respective 
lower and ui^er portions (of variable extension} of the 
wall 11. 



Btore generally* the aijr suction menibers 100 can be formed 
in any element which can be control lably moved in 
direction z along th6 wall 11. for exan^le through a 

runner-alido moving syatem. Such a moving system can be 20 
asBociated with the eyatca for moving the ledgers 42, or 
26 can be independent. 

As a further possible alternative, instead of a plurality 
of air suction members, there can be a single air suction 
aeojber. having a horizontal ojctenoion substantially o<jual 
to that of the row of burners 4. xn the same way as the 
30 case of a plurality of air suction meinbara. the single 
air suction mesEbers can be formed in a plate associated 
with a pair of tapes which slide in the direction 2. 
Alternatively, the air auction menibors can be formed in 
any other element which is capable of moving vertically 
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along Che dlreotioo Z. 

■me device 1 convriaes. moreover, a unit for £e«ding eae 
and reactonts (not illustratod) positioned o-utsldo of the 
chemical deposition chamber 3 and an electric control 
6 board (not abown) for controiling the rotation of the 
preform az>d the a»veaent of tlie burners 4 and the hoods 6 
along the directiona X and Z. Preferably, the unit for 

feeding gas and reactante and the electric control board lU 
are controLIed by a eaitzalleed control unit (not 
to illustrated) . 

in <^CBtloa. with reference to the eidMdinent of the 

device of the invonti<«i llluatrated in tlie attached 

figures « the cyliadrlcal supports 4a are loaded onto the 

carriage 5 outside of the chemical deposition chaniber 3 
IS and, possibly, in a position away from it. The carriage 5 

with the supports loaded is than inserted in the chanftser 

3; such an insertion is nade easier by the presence of 

the sliding roXlers 37 which engage with the sliding 

runners 2e«. 281>. Hben the carriage Is Cully inserted in 
20 the cbaiuber 3. the toothed wheels 34, kineticaXly 

associated with the notor 30 through the kinematic chain 

30«, engage with the toothed wheels 35 placed on the 

tq^r ledger 20a of the carriage 3; the actuation of the ^0 

motor 30 then operates the rotation of the cylindrical 
25 supports 4a and the process of chemical deposition can 

thus begin. During such a process the burners 4 and the 

hoods 6 move along the vertical direction 2 and the 

horizontal direction X through the motion transmission 

mentoers 50a, 60a, 80a, 90a described above, witb the 
30 hoods 6 which always remain at a different height with 

respect to that of tbe burners 4 so as to optintise the 

fluid dynamic conditions inside the chaitflser. At the end 

of the d^»08itlon process the carriage 5 with the 

prefoms 400 is removed from the cliBinber 3 of the unit 2 
3S and is moved away from the unit 2, to be able to proceed 

to the operations of rerooval of the preforms, which will 
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uadorgo tli« successive deslccaeion «nd coziBolidatlon 
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1. Device for nsaiiufacturing a preEoriD for optical fibres 
t:lirouGrb chemical deposition, coisprisizkg a chiaiaical 
<Scqpoaltioii chaniber LncXuding: 
5 » ac least one grlppiny medOser rotatably mounbed about: 
a vertical axis Z-Z and adapted to vertically hold at 
least one and of at least one elongated element 
constituting a substrate for chemical deiposltion for ^e 
fonaacion of a preform for optical fibres; 

10 - at least one burner which is mobile along a direction 
Z substantial ly parallel to said axis Z-Z and adapted to 
deposit, on said at least one elongated olonent, a 
chsndcal substance for the fomatien of a prefomj 

at least one suction element for collecting exhaust 

19 chemical substances, said ac least one suction element 
being arranged on the opposite side co said at least one 
burner with respect to said axis z-7. and being mobile 
along said direction Z; 

tiiaracterised in that said at least on* auction element 
2Q la positioned at a different hels^ t«ith respect to that 
of said at least one burner. 



10 



2. Device according- to claint l, whercfcin said at least 
cms suction element is positJ-oned at a lower bttif^t with 
respect to tltat of said at least one burner. 



20 



Z& 3. Device according to any of the previous claiias, 
cox^prislng- a first moving system adapted to control the 
dlsplacaasMt of said at least one bumttt in dlreetlM Z 
and a second moving system adapted to control the 
displac^aent of said at least one suction element in 

30 direction Z, wherein said first and second moving systenis 
ara kinetically Independent. 



4. Device according to claim 3* wherein said first and 
second moving systems are substantially equal. 



X^vice according to any o£ the pravious claims. 
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eat^iaing a tbird noviao sysceo adapted to control the 
dlaplaeemeat of tsaid at least ona Isurncr aloao a 
diroction X substantially perpandlcular to said direction 
Z and a fourth moving systea adapted to coaurol tlie 
6 displacement of said at leaot on© suction elatent along 
said direction X. 

6. Doviea according to claim 5, irtierein said third and 
fourtli inovlDg systeois are kinetlcally independent. 



7. Device according to claim 5 or 6« wherein said third 
and fourth moving Byatems are substantially equal. 



for optical 



8- Kethod for manufacturing a preform 
fibres, conqprislns the follovlng steps: 

supporting at least one substrate for ch«nioal 
deposition in a vertical position along an axis z-2; 

rotating said at least one substrate about said axis 

Z-Zt 

directing onto aatd at least one substrate a flow of 
at least one chemical aubatance generated by tha emission 
of reactant gases and of at least one eozhbustlble gas by 
at least one bomer, said at least one chemical substance 
being suitable to be deposited around said at least one 
substrato for fonolng at least one preform; 

sucking the non^daposited part of said at least one 
chemical subscance through at least one suction elcosent 
arranged on the os^osite side to said at least one 
substrate with respect to said at least one burner; 

moving said at least one burner and said at least oae 
suction element parallel to said axis z>2; 
characterised in that said step of moving said at least 
one burner and said at least one suction elcnoant 
cos^rises the step of keeping said at least one burner 
and said at least one suction element on two different 
levels . 

9. Method according to claim 8, wherein said step of 
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noving said ac least on« burner and said at Icaot one 
Bttction el«gieat comprises tbe step of varyias tho 
difference In level between said at least one burner and 
said at least one suction eleatent. 
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FIG. 2 
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FIG. 6 
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